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INTRODUCTION

The
family Anacardiaceae comprises about 600 species belonging to 70 genera. The plants of this family are mainly tropical trees and shrubs used for dyeing and tanning. The genus Schinus is a member of this family, which includes 30 species 1 . The tree of Schinus terebinthifolius Raddi (pepper tree) is evergreen, has leathery imparipinnate leaves, with an abudance of small flowers formed in panicles. The fruits are small brightred drupes 2 . The bark of S. terebinthifolius Raddi is used for dressing leather and a dye is also extracted from it 2 . The extract of the stem bark is used as an antiinflammatory and wound-healing agent 3 . The leaves and stem bark are used as tonic, to treat wounds, and urinary and respiratory tract infections. They have antiseptic, antiinflammatory, balsamic, haemostatic, and antioxidant activities 4 . The essential oil of the plant is used to treat respiratory problems, mycosis, and candidal infections (topical use); its activity is attributed to the presence of high concentrations of monoterpenes in the plant 4 . Ethanolic extracts from the leaves, stem bark, and fruits exhibited antimicrobial activity [4] [5] [6] . Pentagalloylglucose isolated from the aerial parts of this plant has been reported to exhibit inhibitory activity against xanthine oxidase 7 . Polyphenols purified from the leaves of the plant induced anti-proliferative effect 8 . Triterpenoids present in the berries have been shown to act as specific competitive inhibitors of secreted phospholipase-A 2 9 . Leaves and bark of the pepper tree contain tannins and essential oil 10 . The results of the chemical analysis of the stem bark showed the presence of catechin, saponins, terpenes, and flavonoids 3 . Phytochemical study of the drupes led to the isolation of apigenin, naringin, ellagic, syringic acid 5 , biflavonoids, gallic acid 11 , penta galloylglucose 7 , n-alkylphenols 12 , and cardanol 13 . This paper deals with the isolation and identification of seven polyphenolic compounds including, 5-O-caffeoylquinic acid (1), 5-Ocoumaroylquinic acid (2), myricetin (6) , and (+)-catechin (7) from the leaves of S. terebinthifolius Raddi. Moreover, investigation of tannic acid content was carried out by normal-phase HPLC.
EXPERIMENTAL
General procedures
NMR experiments were recorded in CD 3 
Extraction and isolation
Air-dried powdered leaves of S. terebinthifolius Raddi (2.0 kg) were extracted with 70% aqueous acetone (3×6 L) and the combined extracts Structures of compounds 1-7. 13 
Determination of the tannic acid content Chromatographic equipment and conditions
Normal-phase HPLC was conducted on a YMC-Pack SIL A-003 column (250 mm × 4.6 mm i.d.; YMC, Kyoto, Japan) developed with n-hexane-MeOH-THF-formic acid 60:45:15:1 containing oxalic acid 500 mg/1.2 L (flow rate, 1.5 m L/min; UV detection, 280 nm) at room temperature.
Sample preparation
One milligram each of EtOAc and n-BuOH-soluble fraction as well as a reference sample of pentagalloylglucose (R t = 6.45 min) was dissolved in 1 mL MeOH. Aliquots (2 μL) of each solution were subjected to HPLC and the areas under the peaks were recorded. 14 . Moreover, signals of three oxymethine protons appeared at δ H 3.77 (1H, dd, J= 9.0, 3.6 Hz), 4.21 (1H, m), and 5.38 (1H, ddd, J= 13.8, 9.0, 4.2 Hz) in addition to a broad signal for two methylene groups at δ 2.10∼2.25 (4H, m) suggesting the presence of one quinic acid moiety 14 . This assignment was supported by the analysis of 13 C NMR spectral data that displayed three oxymethines (δ 70.2, 70.8, and 72.4), two methylenes (δ 37.1 and 37.7), one oxygenated quaternary carbon (δ 75.0), and one carboxyl carbon (δ 175.9). The location of caffeoyl substitution on the quinic acid moiety was deduced from the downfield shift of the proton at C-5 (δ 5.38) compared to free quinic acid 15 . By direct comparison with literature data 16 and authentic sample (co-TLC), the structure of compound 1 was identified as 5-Ocaffeoylquinic acid (chlorogenic acid) (0.0019%).
RESULTS AND DISCUSSION
Compound 2 was isolated as yellowish brown amorphous powder. Its 1 H and 13 C NMR spectral data are very close to those of 1 except for the appearance of one p-coumaric acid unit instead of caffeic acid unit. This was indicated by the appearance of two characteristic doublets for trans olefinic protons at δ H 6.27 and 7.49 (each 2H, J= 16.2 Hz), in addition to two doublets for 1,4-disubstituted aromatic ring at δ H 6.79 and 7.52 (each 2H, J= 8.4 Hz) 14 . Furthermore, the 13 CNMR spectrum displayed characteristic signals at δ 119. 9, 121.2, 130.6, 135.7, 149.9, 165 .2, and 171.2. Thus, the structure of compound 2 was identified as 5-Ocoumaroylquinic acid (0.0014%) by comparison of its spectral data with those published in the literature 17 .
The UV spectral data in methanol for compounds 3-5 suggested their structures as C-3 OH substituted flavonols having free hydroxyl groups at positions 5, 7, 3′ and 4′ 18 . The 1 H NMR spectrum of compound 3 revealed a singlet at δ 7.45 (2H, s, H-2′/6′) and one set of meta-coupled aromatic protons at δ 6.21 and 6.40 (each 1H, d, J= 1.8 Hz) suggesting a myricetin derivative 18 . Furthermore, the appearance of two anomeric protons at δ 5.10 (1H, d, J= 7.8 Hz) and 4.58 (1H, d, J= 1.8 Hz) in addition to a methyl group at δ 1.27 (3H, d, J= 6.6 Hz) indicated the presence of a β-sugar unit linked to α-rhamnopyranosyl unit 19 . On the basis of the 13 C NMR spectral data, the two sugar units were identified as β-galactopyranosyl and α-rhamnopyranosyl units 19 . The downfield shift of C-6″ (δ 67.4) and the appearance of a cross peak between H-1″′ (δ 4.58) and C-6″ (δ 67.4) indicated the interglycosidic linkage (1'''→6''). Also, the HMBC spectrum showed cross peaks between H-1″ (δ 5.10) and C-3 (δ 136.0) confirming the glycosylation at postion-3. Based on these data and comparison with literature data 20 , compound 3 was determined to be myricetin 3-O-α-Lrhamnopyranosyl(1'''→6'')β-D-galactopyranoside (myricetin 3-robinoside) (0.0004%).
The 1 H NMR and 13 23 . The large coupling constant J= 7.8 Hz indicated the β-configuration of the anomeric center 19 . The placements of the two galloyl units at C-1 and C-6 were deduced from the downfield shifts of H-1′ (δ 5.73) and H-6′a,b (δ 4.44 and 4.59). From the previous evidence and by comparison of its spectral data with the literature data 23 , compound 6 was assigned as 1,6digalloyl-β-D-glucose (0.0002%).
Compound 7 was isolated as white amorphous powder. The 1 H NMR spectrum suggested its nature to be a flavan derivative by the appearance of four signals for the aliphatic protons of ring C at δ 2.55 (1H, dd, J= 16. This is the first report on the occurrence of myricetin glycosides (3) (4) (5) in the genus Schinus. Compounds 1, 2 and 6 are isolated for the first time from S. terebinthifolius Raddi.
The tannic acid content of the EtOAc-and n-BuOH-soluble fractions ( Fig. 1 ) from the leaves of S. terebinthifolius Raddi were examined by normal-phase HPLC. The results revealed higher amounts of tannic acid in the EtOAc-soluble fraction (79%) than that in the n-BuOH-soluble fraction (45%).
